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Introduction Figure 1. Forest plot of the estimates of HAI titer corresponding to 50%

The hemagglutination-inhibition (HAI) test is a commonly used assay for protection. The HAl titer generally accepted as the threshold (40)

corresponding to 50% reduction in the risk of influenza virus infections is

uantifying the concentration of anti-influenza antibodies in a serum sample.
quantiying P indicated by the dashed line.

The classic study by Hobson et al in 1972 identified that an HAI titer of 40

Influenza

Authors Year Age Typel/subtype HAI titer [95% ClI]

correlated with approximately 50% protection against influenza virus infection,
Dunning et.al 2016 > 65 years A(H3N2) : - | 44.7[17.6, 113.3]

compared to a low HAI titer [1]. Other studies have also investigated the degree E
Tsang et al 2014 All ages A(H1N1) o . - 255.0 [65.9, 986.3]

: : : : o ;
of protection conferred by a titer of 40, or the titer required to confer 50% A(H3N2) ¥ — 260.0 48.0, 1408.9
protection, some of which appear to be inconsistent with Hobson'’s finding. We Black et.al 2011 0.5-6 years A(H3N2) = . = 85.0 [32.6, 221.8]
. . . . Goodeve et al 18-19 : . 175112, 27.2
therefore conducted a systematic review to examine evidence for the degree of ot o, RIS = [ ]
Hobson et.al 1972 17-65 years Influenza A & B : . | 27.0[13.6, 53.6]

protection conferred by a titer of 40.
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HAI titer corresponding to a 50% reduction in the risk of influenza

Articles were identified from PubMed and Google Scholar using “Influenza’,
Figure 2. Forest plot of the estimates of the percentage of protection provided

by HAI titer of 40.
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"FIu”, "Protective”, "Protection”, “Protect”, "haemagglutination” and

“hemagglutination™ as search terms on 31 July 2017. We also reviewed relevant

Protection
Influenza Precentage
references cited in these articles, and our own bibliography. Only articles in Ll L = L 5 195% CI]
| | | o | Zhao et al 2016 6-17years  A(HIN1pdmo09), B (Victoria) — . 0.55[0.40, 0.70]
English were included. We selected articles that reported either i) the HAI titer g
Delabre et al 2015 <30 years A(H1N1) : - | 0.50 [0.29, 0.71]
corresponding to 50% protection, or ii) an estimate of the protection conferred Tsang et.al 2014 All ages A(HIN1) | — 0.31[0.13, 0.46]
| | | | A(H3N2) : T 0.31[001, 053]
by an HAI titer of 40. We extracted the point estimates and 95% confidence g
Cauchemezetal 2014 >=5 years A&B : - 0.59 [0.44, 0.71]
intervals (95% CI). In addition, we also extracted the vaccination status, age Ng et.al 2013 6-17years A(H1N1pdm09) | - = 0.48 [0.30, 0.62]
o _ _ B (Victoria) : . | 0.55[0.32, 0.70]
range of participants, and the influenza type/subtype. Heterogeneity between :
studies was assessed using the [4 statistic with fixed effects models. I? is a FE Model -—--—-—— 0.48[0.26, 0.70]
I-squared=0%
preferable measurement to assess the heterogeneity among included studies, bl — T T T
0 0.2 04 0.6 0.8 1
and a higher value of I* means a higher heterogeneity. Pooled estimates would Percentage of Protection when HAI titer is equal to 40
be made if the heterogeneity is low (i.e. <25%). .
geneityis low { °) Conclusions
Results We found a high heterogeneity (I = 90%) in HAI titer values corresponding to 50%
We identified 1299 titles for screening, and we identified 16 that were suitable protection rate, while a low heterogeneity (/%> = 0%) in the second group which
for inclusion in our review. We classified the studies into two subgroups, provided the protection rates at HAI titer of 40 with a pooled estimate of 48% (95%
including papers contained the information on: i) HAI titers value which could Cl: 26%, 70%). We are currently exploring whether the age, virus type/subtype,
give 50% protection against influenza virus infection (11 studies), ii) degree of epidemic periods, and lack of standardization between the HAI assay in different
protection conferred by an HAI titer of 40 (8 studies). In the first group, the HAI laboratories contribute significantly to the heterogeneity in the estimate of the HAI
titers COrreSponding to 50% prOteCtion againSt influenza virus infections in these titer providing 50% protection against influenza virus infection.
studies had a wide range of 17 to 260 with a relatively higher heterogeneit
° YT Jenety References
(12 — 90%)3 and a QGOmetriC mean of 115 (Figure 1) In the second gl”OUp, six of 1. Hobson D, Curry RL, Beare AS, Ward-Gardner A. The role of serum haemagglutination-inhibiting antibody in protection

: : : : : : against challenge infection with influenza A2 and B viruses. The Journal of Hygiene 1972; 70: 767-77
eight papers which contained both point estimates and 95% Cls were included
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